In recent years an association between oral lichen planus (OLP) and HCV infection has been reported, but the frequency of this association seems to differ in the various geographic areas. It is clear, instead, that some abnormalities occur in the immune-regulation mechanisms of patients with OLP and it is thought to be due to the chronic antigenic stimulus of HCV that causes functional disorders of the immune system in infected patients. Possible immunologic difference between 17 patients with OLP and HCV+ and 17 patients with OLP and HCV-were investigated using standard immunofluorescence and flow cytometry techniques. The distribution of T and B cells was normal in all patients examined, while NK CD56+ cells were increased, above all in HCV-patients. About 65% ofT CD4+ lymphocytes coexpressed the CD45RO isoform (p=0.002), while approximately 32% expressed CD45RA, without significant differences in comparison to HCV+ subjects (p>0.05). Moreover, almost all the CD4+CD45RO+ subpopulation coexpressed CD29 in all patients examined. No significant differences between the two groups of patients were detected as to the increase of cytotoxic T CD8+CD57+ lymphocytes. The B cells CD19+CD5+ responsible for the production of "natural" antibodies were detectable in both the examined groups, even ifnot in all HCV+ subjects (30% ± 10.1 in HCV-and 27% ±19.4in HCV+ patients; p=0.47).These findings suggest the existence ofdifferences in lymphocyte subpopulations between OLP-HCV+ subjects and OLP-HCV-patients.
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Lichen Planus is a chronic inflammatory disorder that affects skin and mucosa (I). The mucosal form that frequently involves the oral mucosa. Oral Lichen Planus (OLP), affects about 1-2% of the population and tends to become chronic, persisting for 20 years or longer. Onset is in middle age and women are at greater risk than men (ratio 1.5-2: I). Clinically, OLP can appear in at least six forms that may occur either separately or simultaneously: reticular, papular, plaque, atrophic, erosive and bullous.
In recent years an association between OLP and HCV infection has been reported, but the frequency of this association seems to differ in the various geographic areas ranging from 0 to 65% (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) .
It is clear, although, that some abnormalities occur in the immunoregulation mechanisms of patients with OLP and it is thought to be the chronic antigenic stimulus of HCV that causes functional disorders of the immune system in infected patients.
In patients with OLP there is a reduction of the T "naive" clones CD4+CD45RA+ with "suppressor" activity in peripheral lymphocytes. These defective cell-mediated suppressor mechanisms could be involved in the pathogenesis of OLP and in the progression oflesions (15, 16) . In fact the occurrence inducing the onset of disease could be the activation of the CD4+CD45RA+ T "naive" clones and their phenotypic switch to CD4+CD45RO+CD29+ helperinducer memory cells by an unknown antigenic stimulation (17) .
This antigen could be the HCY in patients affected by the infection. It is not clear whether this antigen plays a specific etiologic role in damaging keratinocytes (18) and triggering activation of the autoimmune response or if OLP is an epiphenomenon of the virus-induced immune dysregulation.
The aim of this study was to evaluate immunological features in OLP both HCY-and HCY + patients to verify if any immunological abnormalities occur in the onset of the disease.
MATERIAL AND METHODS

Patients
34 patients with OLP as histologically confirmed were selected (15 male, 21 female, age range 53 to 84 years), 17of whom were also positive for HCY. Informed consent was obtained from all subjects participating in this study.
Immunophenotypical analysis of lymphocytes
The analysis was performed using standard immunofluorescence and flow cytometry techniques. The monoclonal antibodies (MoAbs) specific for CD3, CD4, CD8, CD5, CDI9, CD57, CD23. CD25, CD122, CD29, CD45RO and CD45RA antigens were purchased from Becton Dickinson (Mountain Yiew, CA). To detect the simultaneous expression of three distinct surface molecules different MoAbs conjugated with Fluorescein Isothiocyanate (FITC), Phycoerythrin (PE) or Peridinin Chlorophyll Protein (PerCP) respectively were used and the cells were analyzed after "gating" of lymphocytes on a FACScan flow cytometer (Becton Dickinson) with multiparametric methods as shown:
Negative controls were FITC and PE conjugated murine monoclonal antibodies unrelated to human leukocyte antigens.
Immunoglobulin dosage
Serum samples were analyzed in triplicate using an automatic nephelometric system (Behring Nephelometer Analyzer 100, Dade Behring, Milan, Italy).
Autoantibodies assays
Anti-nuclear, anti-mitochondrial, anti-smooth muscle, anti-gastric mucosa, anti-LKM and anti-skin autoantibodies were detected by indirect immunofluorescence assay (EUROIMMUN-POYESYS, Padova, Italy).
Virological assay
To examine the genotype of the hepatitis C virus in patients' sera the INNO-LiPA HCY II line probe assay was used. This test allows the genotyping of the 6 major HCY types and their most common subtypes.
The distribution of lymphocyte subpopulations in OLP patients with (HCY+) and without (HCY-) HCY infection were statistically compared. Specifically, CD3, CD4, CD8, CDT57, CD56 and CD 19values were compared between the two populations. Additionally, the coexpression of surface molecules on T and B lymphocytes between the HCY+ and the HCY-populations were compared. The two-sample Student's t test was used for the statistical analyses.
Results are expressed as mean ± standard deviation.
A p-value < 0.05 was deemed as significant.
RESULTS
The clinical and virological features of the patients are summarized in Tab. I.
The two groups of HCY+ and HCY-patients were comparable for age and sex. Erosive OLP was more frequent in the HCY+ population as compared to the HCY-subjects, while the hyperkeratotic form of OLP was more frequent in the HCY-population compared to the HCY+ subjects. Distribution of HCY genotype in the HCY+ subjects was as follows: 9 subjects-genotype 1b, I subject-genotype 2b, 7 subjects-genotype 2a/2c.
Immunophenotypical analysis of lymphocytes
The distribution ofT and B cells was normal in all patients examined, while NK CD56+ cells were increased, above all in HCY-patients (p=O.002) (Tab.!!). About 65% of T CD4+ lymphocytes coexpressed the CD45RO isoform, while approximat ely 32% exp ressed CD45RA, with out significa nt differences in comparison to HCY + subject s (p> 0 .05) . Moreover, almost all the CD4+CD45RO+ subpopulation coexpressed CD2 9 in all patient s examined (Tab.III).
No sig nificant differen ces bet ween the two groups of patients were detectable regarding the increase of cytotoxic T CD8+CD57+ lymphocytes. The B ce lls CD 19+CD5+ re sponsible for the product ion of "natural" antibodies were dete ctable in both the examined groups, even if not in all HCY+ subjects (30 % ± 10.1 in HCY -and 27 % ± 19.4 in HCY + patients; p=O.47) (Tab. III).
Immunoglobulin and autoantibody dosage
About 50 % of OLP patients with HCY infection had increased IgG (Fig. l) , while all the other patients had titr es within normal range. No ANA were found in any of patients sera, while the other autoantibodies were occasionally detectable in both group of OLP patients in absence of autoimmune clin ical feature s. 
Tab. II. Distribution of lymphocyte subpopulation in OLP pa tients with and without HCV infec tion.
populations were studied; in fact some differences could be related to the various geographic areas. However, the association between the two diseases seems to be important for populations of the Mediterranean area, perhaps due to greater virus spread in this area or to individual predispositions. Among the patients observed, the genotype mainly represented was 1b; although, the high presence of genotype 2a/2cfound in this study is not in agreement with findings in other studies nor does reflect the distribution of virus genotypes among the population in this geographic area (20) (21) . Investigations on a greater number of subjects are necessary to verify whether this genotype is more frequently found in subjects with OLP than in the general population.
As regards the immunological aspect, these patients had an increased percentage of NK cells and of the cytotoxic lymphocytes CD8+CD57+ with respect to normal subjects. This increase could be due either to compensation of a functional deficit or, as seems more probable, to the presence of a chronic antigenic stimulus. This stimulus, although, recognised in the HCV infection, still remains unknown in idiopathic OLP. These data are inconsistent with those who found a quantitative and functional reduction ofNK lymphocytes in patients with OLP (22) , not confirmed by others (23) . According to this study the deficit of the non-specific immune response could be responsible for the autoimmune aetiology in OLP. Applying the autoimmune pathogenetic hypothesis, some Authors have found significant correlation between the OLP-HCV association and the presence of some autoantibodies like that of anti-cutis and others have demonstrated that both patients with OLP alone and those with OLP and HCV may have measurable autoantibodies (24) .
Our results confirm this last point, in fact the detection of some autoantibodies (LKM, APCA, ASMA, AMA, anti-cutis) was only an occasional finding in both groups of patients studied. Therefore it is not possible to attribute them an aetiopathogenetic role. Moreover, all the patients studied had an increased percentage ofB lymphocytes CD 19+CD5+ that produce natural antibodies with a probable autoimmune activity. These findings, with the other results obtained, could indicate that the expansion of the lymphocytic clone responsible for the production of autoantibodies is due to altered immunoregulation mechanisms, and therefore should not have a pathogenetic role in OLP. These alterations mainly regard T CD4+ lymphocytes, in fact it was possible to observe a substantial reduction of "naivesuppressor" CD4+CD45RA+ lymphocytes and an increase of the "memory-helper" CD4+CD45RO+ CD29+ subpopulation in all patients studied. Some Authors found similar alterations in other diseases like Aphthous Recurrent Stomatitis (25) , Systemic Lupus Erythematosus (SLE) (26) , Multiple Sclerosis (MS) (27) . However, depression of the "suppressor" activity could be a consequence rather than a cause of these diseases. In fact, in the sera of patients affected by SLE and MS (28, 29) it is possible to detect anti-lymphocyte antibodies that could determine imbalances in the distribution of the lymphocyte subpopulations. In OLP instead, the increase ofT "helper" lymphocytes could be due to the differentiation of CD4+CD45RA+CD29-to (30) . In vitro studies (15) have shown that Concanavalin A determines insufficient induction of the "suppressor" activity in lymphocytes of patients with OLP, probably due to the increase of "memory" cells with unknown antigenic specificity. This antigen could be the virus in patients who have both OLP and HCV infection. However, only some patients with HCV also develop OLP. It is possible that an individual predisposition could determine the development of the oral disease in these subjects. A recent study in which HCV -related OLP and host expression of the HLA-DR6 allele of MHC II were associated seems to confirm this hypothesis (31) . So it can be postulated that the onset of OLP can be attributed to individual predisposition, while progression and persistence of the disease may be due to chronic antigenic stimuli, still not characterized in idiopathic OLP. Although there is still no confirmation that the association between OLP and HCV is not merely accidental, some Authors (32) suggest that screening should be done to search for the hepatic infection in patients with OLP, above all in the erosive form, that was the most frequent also in the HCV + patients studied.
More direct involvement of the HCV in the aetiology of OLP (induction of antigenic alterations of keratinocytes, common epitopes among these and the virus, etc), has sometimes been proposed but not yet demonstrated (33) (34) (35) . In fact, although viral RNA has also been found in biopsies of the oral mucosa of patients with HCV + OLP, some Authors have recently demonstrated that viral replication is detectable also in the oral cells of HCV+ patients without OLP (36) . Therefore no direct action of the virus on the epithelium of the oral mucosa has yet been demonstrated. It is possible to conclude that although the aetiological role of the HCV in OLP has not yet been clarified, these studies on the lymphocytes may contribute to a better understanding of pathogenetic mechanisms of OLP, also in idiopathic cases. Deregulation of the immune system together with individual predisposition could give rise to the development and chronic hold of the disease. Instead, association with the HCV infection has to be considered to trigger and not to cause the disease, unless a direct aetiological role of the virus in OLP can be demonstrated. Chronic HCV stimulus on the immune cells and the greater spread of this virus in some geographic regions, could alone explain, where present, the frequent association of OLP with the HCV infection.
